A cell-free biosensor for the detection of transcriptional inducers using firefly luciferase as a reporter.
A cell-free biosensor for the detection of transcription induction by specific small-molecule ligands is presented. As model systems, tetracycline and mercury-inducible promoters were used containing firefly luciferase as reporter gene. Escherichia coli S30 extract was prepared and used for coupled transcription-translation reactions. By using purified Tet repressor and MerR regulatory proteins, we could study repressor-operator interactions for optimizing the relative concentrations of each component. Previously, detection of tetracycline and mercury using similar transcriptional regulation in whole living cells has been carried out. As compared to whole-cell biosensors, our results showed better sensitivity for the detection of tetracycline and the toxic effect of mercury was avoided in the cell-free system. Also, as the system omits cell cultivation and bacterial membranes as molecule passage inhibitors, it is possible to carry out assays in much shorter times and without the use of genetically modified organisms.